Organ-specific proteomic analysis of drought-stressed soybean seedlings.
Changes in protein levels in drought-stressed soybean seedlings were analyzed using a proteomics approach. Three-day-old soybean seedlings were subjected to drought stress or treated with 10% polyethylene glycol (PEG) as osmotic stress. After treatment, the proteins were extracted from the leaf, hypocotyl, and root and separated using two-dimensional polyacrylamide gel electrophoresis. The root was the most drought-responsive organ, with the levels of 32, 13, and 12 proteins changing in response to drought stress, PEG treatment, and both, respectively. In the leaves of PEG-treated and drought-stressed seedlings, metabolism-related proteins increased and energy production- and protein synthesis-related proteins decreased. For 3 proteins present in all organs in drought-stressed plants, mRNA was differentially regulated: heat shock protein 70 and actin isoform B were upregulated, and methionine synthase was downregulated. mRNA expression patterns reflected those of protein levels, suggesting transcriptional regulation of these proteins. Western blot analysis confirmed the increase in ascorbate peroxidase in drought-stressed plants. The downregulation of mRNA and decreased protein levels of methionine synthase in the leaves, hypocotyl, and roots of drought-stressed plants, but not in other treatments, indicated that methionine synthase is a drought response protein. These results also suggest that the decreased methionine synthase in response to drought stress can impair the soybean seedling growth.